Abstract
Introduction 51 52
Calcium carbonate is the most abundant biogenic mineral in the earth's crust in terms 53 of its quantity and production by different taxa. Organisms that belong to certain taxa 54 use calcium carbonate to form thick exoskeletons, a physical barrier, which protects 55 them from pathogens and predators. Bivalves are one among these taxa, which use 56 organic components to nucleate, arrange and shape calcium carbonate crystals to form 57 this exoskeleton (Lowenstam, Heinz Adolf and Weiner, 1989 ). In the early 19 th 58 century, this organic matter was referred to as conchiolin (Fremy, 1855) . Later,
59
investigations revealed the presence of glyco-and sclero-proteins with higher 60 abundance of acidic amino acids in conchiolin (Gordon and Carriker, 1980) . The 61 microstructure analysis of the shells often revealed two different calcium carbonate 62 crystals, calcite and aragonite, arranged in several distinct layers (Boggild, 1930) . In 63 shell, chitin contributes the framework at the biological hierarchy for calcification and 64 moreover it dictates the orientation of the mature crystals (Ehrlich, 2010) .
66
Even though the amount of proteins in the shells is < 5%, they play a key role in (Marin, 2012) . It has been demonstrated that these proteins help in nucleation, 75 scaffold arrangement, growth and inhibition of calcium carbonate biominerals (Mann, 76 2001). However, the identified SMPs still accounts to a very less percentage of the 77 total SMPs that might be present in the bivalve shells.
79
Historically, in China 'Mu li', shell powder from oysters was used as a medicine.
80
Recent investigations using scallop shell powder have also showed their ability to Mya truncata (common name-blunt gaper) is an arctic soft-shelled clam and it serves 90 as the main source of food for seals, walruses (Fisher and Stewart, 1997) and also as 91 an important protein source for some indigenous people in northern parts of Europe 92 (Amap, 1998) . M.truncata is a filter feeder and is used as a monitoring species for the 93 hydrocarbon level in arctic oceans (Humphrey et al., 1987 Prior to the extraction of proteins from the shells, they were bathed in diluted sodium 121 hypochlorite (NaOCl) (5-10%), to remove the periostracum and further washed with Finally, the filtrate was transferred and freeze-dried.
139
Initially the ASM, AIM and mantle samples were treated with 30 μL of 8 M urea for 140 an hour at 37°C. Then, 100 μL of 10 mM (final conc) dithiothreitol (DTT) in 100 mM 141 TEAB was added (1 h, 37°C), followed by 15 mM (final concentration) of 142 iodoacetamide (1 h, 37°C). The required amount of trypsin was added to AIM (10 143 μg), mantle (10 μg), ASM (5 μg) and BSA (5 μg) for overnight digestion at 37°C.
144
After digestion, quantification of the peptides was performed using the QuantiPro™ 
Protein identification and analysis

167
Combined MS/MS spectra from three individuals were used to identify proteins from 
Results and discussion
185
We could identify 194 with at least two unique peptides (minimum peptide and 186 protein threshold were set to 95% probability in SCAFFOLD). Of these, 127 proteins 
Immunomodulatory proteins 269 270
We identified for the first time, a novel lectin family domain: Fucolectin tachylectin-4 271 pentraxin-1 (FTP) was found in the shell (Fig. 3 & supplementary table 1) , which is 272 usually related in other organisms and tissues with the function of innate immunity. Historically, myosin is always associated with actin (Jakus and Hall, 1947) . 
